Effects of interferons beta or gamma on neopterin biosynthesis and tryptophan degradation by human alveolar macrophages in vitro: synergy with lipopolysaccharide.
Interferons can induce neopterin biosynthesis and tryptophan degradation in monocytic cells. Indoleamine 2,3-dioxygenase (IDO), an inducible cellular enzyme, metabolizes tryptophan to N-formyl-L-kynurenine. Tryptophan degradation has been linked to interferon-mediated inhibition of replication by intracellular pathogens and inhibition of cancer cell proliferation. We evaluated the ability of the recombinant human interferons beta ser and gamma to stimulate neopterin production and tryptophan degradation in vitro by alveolar macrophages (AM) obtained from normal volunteers by bronchoalveolar lavage. Additionally, because other biologic response modifiers such as lipopolysaccharide (LPS) can also stimulate monocytic cells to produce increased amounts of neopterin and degrade tryptophan, we evaluated the effects of LPS on interferon-induced neopterin production and tryptophan degradation by AM. Both interferon-gamma (IFN-gamma) and interferon-beta (IFN-beta) induced neopterin production and tryptophan degradation by AM with corresponding inhibition of intracellular replication by Chlamydia psittaci in AM, but IFN-gamma was a more potent inducer of these responses than IFN-beta. LPS enhanced neopterin production and tryptophan degradation by interferon-exposed cells. This effect was particularly evident at lower concentrations of interferon, and LPS synergy was more pronounced with IFN-beta than IFN-gamma. Concentrations of LPS that alone had no stimulatory effect on tryptophan degradation synergistically enhanced the induction of IDO activity by lower concentrations of interferon. These studies suggest that IFN-gamma stimulates human AM to produce neopterin and degrade tryptophan more potently than IFN-beta, and that low concentrations of LPS can synergistically enhance such effects of interferons on tissue macrophage metabolism.(ABSTRACT TRUNCATED AT 250 WORDS)